Controlled release drug delivery systems to improve post-operative pharmacotherapy.
Over 230 million surgical procedures are conducted worldwide each year with numbers increasing. Pain, undesirable inflammation and infection are common complications experienced by patients following surgery. Opioids, non-steroidal anti-inflammatory drugs (NSAIDs), local anaesthetics (LAs) and antibiotics are the commonly administered drugs peri-operatively to manage these complications. Post-operative pharmacotherapy is typically achieved using immediate-release dosage forms of drugs, which lead to issues around fluctuating plasma concentrations, systemic adverse effects and poor patient adherence. Controlled release (CR) systems for certain medicines including opioids, NSAIDs and antibiotics have demonstrably enhanced treatment efficacy in the post-surgical setting. However, challenges remain to ensure patient safety while achieving individual therapeutic needs. Newer CR systems in the research and development pipeline have a high level of control over medicine release, which can be initiated, tuned or stopped on-demand. Future systems will self-regulate drug release in response to biological markers providing precise individualized therapy. In this review, we cover currently adopted CR systems in post-operative pharmacotherapy, including drug eluting medical devices, and highlight a series of examples of novel CR technologies that have the potential for translation into post-surgical settings to improve medication efficacy and enhance post-surgical recovery.